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The larvicidal property of sea cucumbers collected from Pointes aux Feuilles, Mauritius was assessed. The sea 
cucumbers were morphologically identified as Holothuria atra (Halodeima) Jaeger 1833, Bohadschia vitiensis Semper 
1868, and Holothuria sp. In this study, water and methanol were used for the extraction of the sea cucumber body wall. All 
extracts showed larvicidal potential against 3rd intar wild Aedes larvae with the highest toxicity observed in Holothuria atra 
extract. Chemical screening of the extracts revealed the presence of saponins, steroids and terpenoids. The biological 
activity of the extracts could certainly be attributed to the presence of saponins and glycosides. This study indicates the need 
for further exploration of the marine organisms as a source of new molecules with larvicidal/insecticidal properties.  
[Keywords: Larvicidal, Saponins, Holothuria atra, Bohadshia vitiensis, Holoturia sp.] 
Introduction 
For the past few years, the world has witnessed a 
marked increase in the public interest for optimization 
of their health status through diet and control of pests, 
including vectors, viruses and bacteria. Scientists are 
dwelling in our natural resources for new biologically 
bioactive compounds or set of compounds with great 
health potentials. There is a special interest for natural 
products as antibiotics, antioxidants and other 
pharmaceutics from the marine world, particularly, in 
marine invertebrates – sponges1,2, echinoderms3,4,5 and 
molluscs6,7.  
Mosquitoes are vectors of various diseases 
including dengue, malaria, yellow fever and 
chikungunya, which are transmitted mainly through 
mosquito bites. Mauritius is no exception, with 
frequent cases of vector-borne diseases, such as 
malaria and dengue reported8. Control of mosquitoes 
is an important step for controlling the spread of these 
disastrous diseases. However, the frequent use of 
conventional insecticides has induced an alarming 
resistance in the mosquito strains9,10,11. The main 
constraints concerning mosquitoes control are the cost 
of the insecticides and their environmental impact, as 
most of them are primarily petrol-based11. 
Consequently, there is an urge to introduce novel 
insecticides, and in this regard natural compounds 
isolated from marine fauna and flora could be 
potentially valuable.  
Studies on sea cucumber extracts from body wall, 
gonads, coelomic fluid and also the cuverian glands 
have shown various biological activities mainly due to 
compounds like glycosaminoglycan, sterols 
(glycosides and sulfates), peptides, lectins, sulphated 
polysaccharides, triterpene glycosides (saponins), 
cerberosides and chondroitin sulphates12,13,14 . These 
compounds in crude extract are known for properties 
like antioxidant15,16, larvicidal-cytotoxic15,17, anti-
tumour and anti-cancer18, anti-hypertension and other 
biological activities19. 
Until now, little was known about the potential of 
sea cucumbers as larvicide in Mauritius. This 
experiment was aimed to assess the larvicidal 
potential of sea cucumber collected at Pointes aux 
Feuilles, Mauritius. It was hypothesised that the 
water-methanolic extract of sea cucumber would have 
larvicidal property. Besides, various factors including 
method of extraction, solvent and species used are 
known to greatly affect the yield and the composition 
of the extract. 
 
Materials & Methods 
Sample collection 
Sea cucumbers were collected at Pointe aux 
Feuilles with geographical coordinate’s 20°18’42.3 
”South 57°46’52.6” East. Sea cucumbers ranging 
from 30 to 180 g were collected and then transported 
to the laboratory in a container of seawater and sand. 
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Morphological identification 
A small portion of the dorsal tegument and 
tentacles was treated with concentrated commercial 
bleach, JavelTM having 3.5% available chlorine, for 
30-45 min. The mixture was then centrifuged at 8000 
rpm for 5 min, the ossicles appearing as a white 
pellet. The latter was rinsed several times with 
distilled water and studied under microscope at X400 
magnification. 
 
Sample preparation & extraction 
Once at the laboratory, the sea cucumbers were 
dissected and all internal organs removed. Then the 
samples were finely cut and frozen at -20 oC for 
freeze-drying. Thereafter the samples were grinded 
and extracted, first with a mixture of methanol and 
water in the ratio of 1:1. The sample weight to volume 
of solvent was 1:3. After three days, the same sample 
was extracted again with pure methanol. 
 
Extract preparation 
The extracts obtained from the two systems for a 
particular sample were mixed and filtered with 
Whatman filter paper 110 mm, concentrated and 
freeze-dried. The extracts were then dissolved 
separately in water and methanol. 
 
Larvicidal assay 
The larvicidal assay was conducted using WHO 
(2005) and Thakur et al. (2004) procedures with some 
modifications. Eggs collected in known regions of 
Mauritius were obtained from the Vector Biology and 
Control Division Laboratory of the Ministry of Health 
& Quality of Life. The eggs were kept under 
laboratory conditions in the dark at room temperature 
until hatching. The larvae were grown in non-
chlorinated or aged water and fed with 7.5 % food 
solution until they reached the desired stage. Once the 
third instar stage was reached, a selection of larvae 
approximately the same size were selected for the 
bioassay. The test concentrations ranged from 0.5 to 
1.25 mg/ml. Twenty larvae were placed in a 150 
beaker in 100 ml water and the extracts dissolved in 
water were added accordingly. The beakers were 
placed in an insect cage away from light. Temephos 
(1.96 mg/ml) was used as a positive control and water 
as a negative control. Mortality was recorded after 24, 
48 and 72 hours. The experiment was done in 
triplicate and the mean death recorded. The LC50 was 
determined using the Probit scale analysis and 
factorial analysis was performed to determine any 
synergy between the independent factors. 
Qualitative chemical analysis 
The different extracts were screened for saponins, 
glycosides, flavanoids, terpenoids, sterols and 
proteins using standard procedures adapted from 
Tiwari et al. (2011) and Auwal et al. (2013). 
 
Saponins 
The extracts were diluted in water, then warmed 
and shaken. Formation of persistent foam was 
recorded as positive test. 
 
Glycosides 
Presence of glycosides was analysed using the 
amended protocol from Auwal et al. (2013). To 2 ml 
of the extracts, three drops of concentrated lead 
acetate was added and the resulting mixture was 
filtered using the what man filter paper. The filtrates 
were recuperated in 10 ml volumetric flask to which 5 
ml of chloroform was added. The mixtures were then 
allowed to evaporate. The residues were re-suspended 
in glacial acetic acid with trace amount of ferric 
chloride. Then the mixtures were separately placed in 
a test tube containing 2 ml of sulphuric acid. The 
evolution of a reddish-brown colour at the interface 
was recorded as a positive test.  
 
Flavanoids 
A piece of magnesium ribbon was added to 2-3 ml 
of the methanolic extract followed by 1 ml of 
concentrated HCl. Occurrence of a pink/red coloration 
was recorded as a positive test. 
 
Terpenoids & Sterols 
To 5 ml of the extracts, 2 ml of chloroform was 
added followed by 3 ml of concentrated sulphuric 
acid. A reddish brown color at the interface was 
recorded as a positive test. 
 
Proteins 
To 2 ml of sample, 2 ml of 40% sodium hydroxide 
was added followed by 5 drops of 1% copper(II) 
sulphate. A violet or purple colour was a positive test. 
 
Phenols 
Four drops of 10% ferric chloride were added to  
1 ml of the extracts and shaken vigorously. The 
appearance of a bluish black colour was recorded as a 
positive test. 
 
Statistical design and analysis 
All measurements were done in triplicate and the 
results reported as mean ±standard deviation. The 
data were analysed using Probit scale analysis on 
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SPSS 22 and factorial analysis was connected using 
the Minitab 16. 
 
Results 
Morphological identification 
Ten specimens were collected from Pointe aux 
Feuilles. Three different species were identified via 
morphological characteristics and spicules 
examination (Fig. 1-3). Identifications were done 
mainly by comparing the observed data with keys 
from Massin (1999), Ahmed (2009), FAO (1998) and 
Purcell et al. (2013). Table 1 summarises the 
morphological characteristics observed from different 
specimens. 
 
Sea cucumber extraction 
All samples were subjected to the same extraction 
regime with successive freeze-drying. The highest 
yield was obtained from Bohadschia vitiensis  
(Table 2). 
 
Larvicidal assay 
Different concentrations of different extracts were 
tested against wild third instar larvae of mosquito. 
The highest larvicidal activity was observed from 
Holothuria atra extract with 100% lethality (Fig. 4). 
Holothuria atra was more effective at lower dosage 
as compared to the two other species with an LC50 of 
0.276 mg/ml. Holothuria atra (1.25 mg/ml) and 
temephos (1.96 mg/ml) both exhibited 100% death 
within 24 hrs. 
 
Qualitative chemical tests 
The chemical screening of all the extracts revealed 
the presence of glycosides, saponins, terpenoids, and 
sterols and the absence of proteins and flavanoids 
(Table 3). 
Discussion 
In this study, the external morphology was used for 
the identification of Holothuria atra, Bohadschia 
vitiensis and Holothuria sp. There are calcerous rings 
generally found throughout the body of the organisms 
that are of primary importance in characterisation20,21. 
Somehow, the developmental stage of the organisms 
impacts on the shape of the ossicles21. Specimens of 
Holothuria atra collected were similar to that 
described by Purcell et al. (2013), black with a wavy 
surface. Characteristic ossicles observed in these 
species are tables, C-shaped,  buttons  and  sometimes  
 
 
Fig. 1 — Spicules observed from Holothuria atra,(a) viewed under microscope at X40,(b) viewed under microscope at X40 length 
24.3±2.43 micomitres 
 
 
Fig. 2 — Spicules observed from Bohadschia vitiensis 
 
 
 
Fig. 3 — Spicules observed from Holothuria sp 
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Table 2 — Mass of sea cucumbers used in the study 
Sample Mass of  
freeze-dried 
sample/g 
Mass of freeze-
dried sample 
extracts/g 
Percentage  
yield (w/w)* 
Holothuria atra 94.5 4.09 4.33 
Bohadschia vitiensis 54.0 2.91 5.39 
Holothuria sp 30.0 1.31 4.37 
(w/w)*=(Mass of freeze-dried sample/Mass of freeze-dried 
extracts) 
 
 
 
Fig. 4 — Percentage mortality at different time intervals  
(24 hours, 48 hours & 72 hours); a-Bohadschia vitiensis,  
b- Holothuria sp, c-Holothuria atra 
 
rosettes5,20,21,22. Ahmed (2009) collected some 
specimens of Holothuria atra from the Egyptian  
coast of the Red Sea. Spicules such as tables with size 
≥100 µm were observed; while Purcell et al. (2013) 
recorded tables in the range of 65-100 µm. 
Bohadschia vitiensis specimens collected were 
yellowish-brown with shades of brown forming rings 
on the body. Once they felt unsafe, they released their 
cuverian tubules, sticky,  adhesive  and  immobilising.  
Table 3 — Chemical screening of samples 
Sample Flav* Ster* Prot* Ter* Gly* Phe* Sap* 
1 --- +++ --- +++ +-+ --- +++ 
2 --- +++ --- +++ +++ --- +++ 
3 --- +++ --- +++ ++- --- +++ 
Flav*-Flavanoids, Ster*-steroids, Prot*-protein, Ter*-terpenoids, 
Gly*-glycosides, Phe*-phenols, Sap*-saponins 
 
Characteristic spicules observed from these species 
are generally buttons, grains (ovoid, non-perforated, 
perforated or irregular). Massin (1999) collected 
Bohadschia vitiensis specimens from the south-west 
coast of Sulawesi, the size of rosettes 14-27 µm long, 
non-perforated and perforated grains 13-27 
µm5,20,21,22. Purcell et al. (2013) on the other hand 
recorded rosettes in the range 15-20 µm and grains 
(irregular, ovoid, non-perforated and perforated) in 
the range 10-20 µm. The spicules isolated in this 
study are within the range described by Massin (1999) 
and Purcell et al. (2013). Three of the specimens 
collected were not correctly identified. These 
specimens were morphologically similar to the 
Stichopus hermanni, having a squarish cross-section, 
rough body and yellowish-brown colour. After 
examination of the ossicles for a conclusive 
determination, presence of smooth buttons with 3 to 6 
holes discriminated the specimens as part of the 
Stichopus family. Ossicles reported from the 
Stichopus family are generally plates, rods, tables, 
rosettes, C-shaped, calcerous rings, and granules. The 
spicules observed in these specimens collected were 
mainly smooth buttons, which are distinctive spicules, 
observed from Holothuria sp. Since the spicules were 
more similar to those from the Holothuria family, the 
specimens were characterised as Holothuria sp. 
Therefore, the differences in the size of the spicules 
between those observed in this study and the 
references are more likely due to the growth stage of 
the organisms collected. 
Table 1 — Morphological characters of sea cucumbers species. 
Species Holothuria atra Bohadschia vitiensis Holothuria sp 
Colour Overall black Yellowish-brown with brown  
spots, a beige ventral 
Yellowish-brown/orange- brown with 
dark spots Pale brown ventral 
Podia & tentacles Numerous podia, Short and  
transparent tentacles 
Numerous podia, Yellowish  
and short tentacles 
Numerous podia, Yellowish and short 
tentacles 
Mouth and anus position Mouth ventral Anus terminal Mouth ventral 
Anus subdorsal 
Mouth ventral 
Anus terminal 
Tegument & texture  Smooth  Rough  Rigid, firm & rough  
Ossicles Rosettes &tables Rosettes& grains Smooth buttons 
Maximum length(cm) 17 20 20 
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The choice of the solvents was based on their 
ability to extract higher yield of bioactive compounds. 
Althunibat and colleagues (2013) investigated 
bioactivity of Holothuria leucosptia, Stichopus 
chloronutus and Holothuria scabra. The higher 
activities were observed from the aqueous extracts. 
Mohammadizadeh et al. (2013) who assessed 
bioactivities of Holothuria leucospita extracts using 
three different solvents further support this. Similar to 
Althunibat et al (2013), methanol and methanol-water 
extracts were more active. There is clear evidence that 
most bioactive compounds from sea cucumbers are 
hydrophilic in nature. In this study, the percentage 
extraction yield ranged from 4.39 to 5.37%. 
Althunibat et al. (2009) observed the same trend using 
the aqueous solvents - 4.09 to 5.25 %. 
Sea cucumbers have high potentials be it as 
pharmaceuticals, nutraceuticals and medicals. 
Therefore, an insight on the extract constituents in 
view of its use as drug candidate, therapeutic agents 
or larvicide is important. The biological abilities of 
these invertebrates depend greatly on the presence and 
nature of the secondary metabolites present in the 
crude extracts. The main bioactive compounds 
frequently detected from sea cucumber extracts are 
triterpenes glycosides23 (saponins), glycoamides, 
phenolics, sterols, peptides and essential fatty acids4. 
Chemical screening led to the detection of saponins, 
steroids, terpenoids, and glycosides. 
All extracts tested showed larvicidal properties. 
However, the efficiency of the samples’ extracts was 
different. Interestingly the percentage of death 
recorded for Holothuria atra was 95% at the lowest 
concentration, indicating high toxicity as compared to 
the two other species with no death at the same 
concentration. Dhinkaran and Lipton (2014(a)) 
studied the biological activity of sea cucumber 
extracts. The study revealed an LC50 of 0.58%, which 
is much lower that the result obtained in this study. 
Consequently, Holothuria atra specimens used by 
Dhinkaran and Lipton (2014(a)) collected from 
Kayakumari had higher toxicity than those collected 
from Mauritius. 
 The larvicidal activity could be associated with the 
presence of glycosides and saponins. Saponins are 
triterpene glycosides and are secondary metabolites of 
various sea cucumber species, each specie with a 
specific set of the molecules. These molecules are 
chains of oligosaccharides and aglycone bone on 
holostane-3b-ol4, 24, 25. The main differences observed 
are the presence or absence of a sulphated group. 
According to Cautier et al. (2011), more than 59 
saponins have been identified. The abundance of 
saponins is related to the specie, niche and organs. 
The cuverian tubules have been recorded to have a 
higher level of saponins26,27. Saponins have been 
attributed to various pharmaceutical properties such 
as haemolytic28 anticancer24, and anti-fungal14. 
Van Dyck and colleagues (2010) investigated the 
diversity of saponins from sea cucumber from the 
Indian Ocean. Among the five species studied, 
Holothuria atra showed less diversity with only four 
congeners. Interestingly, Bohadschia subrubra have 
the highest abundance with 19 congeners. 
Comparisons between different organs revealed high 
abundance of saponins in the cuverian tubules. The 
saponins were also screened for haemolytic activity. 
Holothuria atra exhibited the lowest with 0.952 ± 
0.04. Saponins also termed holothurins isolated from 
Holothuria atra were mainly sulphated and therefore 
diffused rapidly in saline water (seawater), accounting 
for its toxicity despite its low abundance. Tian and 
companions (2005) isolated a new sulphated saponin 
from Pentacta quadrangularis which showed potent 
cytotoxic activity against human umbilical vein 
endothelial cells (HMECs) and human mammary 
epithelial cells (HUVECs). Somehow, the toxicity of 
sea cucumber extracts has also been attributed to 
sulphated polysaccharides28. 
 
Conclusion 
The main findings that have been presented clearly 
indicate the bioactivity of sea cucumbers’ crude 
extract collected from Mauritius. The larvicidal 
activity of the crude extract has been attributed to the 
presence of saponins and glycosides. It will be fruitful 
to pursue further research regarding the isolation of 
these molecules to investigate chemical structures and 
to investigate the possibility of chemically 
synthesising these molecules. 
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